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DYNAMIC ONLINE TEST CONTENT
GENERATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of the following provi-
sional applications, each of which is hereby incorporated by
reference in its entirety:

U.S. Provisional App. No. 60/825,246 filed on Sep. 11,
2006; and

U.S. Provisional App. No. 60/941,984 filed on Jun. 5, 2007.

BACKGROUND

1. Field

This invention generally relates to computerized testing
using a networked platform, such as the Internet, and it more
specifically relates to dynamic online test content generation.

2. Description of Related Art

Computerized testing has advantages over written testing
such as efficiency and reduction in paperwork. However,
computerized testing systems can be improved to provide a
substantially better testing environment for the student with
greater control and interactivity by those administering tests.

A need exists for improved computerized testing and test-
ing administration methods and systems.

SUMMARY

Provided herein are methods and systems for an online test
platform.

In an aspect of the invention, methods and systems include
providing a networked computing facility and an interface,
such as a web browser, executing on the computing facility
for participating in a test session of an online test platform,
and restricting use of the computing facility to participating in
the online test platform during the test session.

In the methods and systems, the web browser may be
secure. A user participating in the online test session may be
anadministrator of the computer. In the methods and systems,
a proctor of the online test platform may lift the restriction,
and a user of the computer may request to stop participating in
the online test session. The request may be a signal from the
computer to a proctor of the online test platform.

In another aspect of the invention, methods and systems
may include providing a server connected through the inter-
net with a client computer to deliver an online test, displaying
a test screen of the online test on the client computer, receiv-
ing, at the client computer, test screen update information
from the server, and assembling a next test screen while
displaying a current test screen.

In the methods and systems, receiving data may overlap
with displaying data. The methods and systems may further
include displaying the next test screen immediately after a
user has completed the current test screen. Assembling may
occur after a user has completed the current test screen. Dis-
playing the next test screen may immediately occur after
assembling the next test screen.

In one aspect of the invention, methods and systems of
dynamic online test content generation include systems that
include an online testing platform server in association with a
storage facility for storing test assembly information, a web
browser in association with a computing facility for a test
taker to begin testing within the online testing platform, and a
dynamic compilation facility to update a test content in the
test taker’s web browser. The methods and systems include
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methods that include storing test assembly information in a
database that is associated with a server in an online testing
platform, using a web browser in association with a comput-
ing facility for a test taker to begin testing within the online
testing platform, and using a dynamic animation compilation
functionality to update a test content in the test taker’s web
browser.

In the methods and systems the test update may be on-
demand, including on-demand updates from the test taker and
on-demand updates from the server. The animation compila-
tion functionality or facility may be an Adobe Flash plug-in.

In the methods and systems the test content may be audio,
images, video, and/or text. The test content may also include
animation controls, including controls for font size, volume,
brightness, and/or contrast. The test content may also include
a user interface, where such interface may include buttons,
text, and time.

Inthe systems the storage facility may be a database. In the
methods and systems, the database may be a relational data-
base. The relational database may include a relational model
or a plurality of relational models. The test content may
include a test question, test question ordering, and/or the time
duration of presenting a question.

These and other systems, methods, objects, features, and
advantages of the present invention will be apparent to those
skilled in the art from the following detailed description of the
preferred embodiment and the drawings.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1—depicts a general architecture of an online test
platform.

FIG. 2—depicts a login screen.

FIG. 3—depicts a welcome screen.

FIG. 4—depicts a practice screen with a wrong answer and
feedback.

FIG. 5—depicts a practice screen with a wrong answer and
a hint to the right answer.

FIG. 6—depicts a practice screen with a wrong answer
after the right answer has been indicated.

FIG. 7—depicts a practice screen with the right answer and
feedback.

FIG. 8—depicts a test introductory screen.

FIG. 9—depicts a vocabulary test screen with question and
time progress indicators.

FIG. 9A—depicts a comprehension test screen.

FIG. 10—depicts a summary screen for a vocabulary test.

FIG. 10 A—depicts a summary screen for a comprehension
test.

FIG. 11—depicts a test screen selected from the summary
screen of F1G. 10.

FIG. 12—depicts a confirmation screen with unanswered
question alert.

FIG. 13—depicts a thank you screen.

FIG. 13A—depicts a scrollable credit screen of source
credits associated with reading passages of the comprehen-
sion test screens.

FIG. 14—depicts a welcome screen of the proctoring inter-
face.

FIG. 15—depicts an open test on the welcome screen of
FIG. 14.

FIG. 16—depicts a proctoring screen of the proctoring
interface.

FIG. 17—depicts an individual student control moving
within the proctoring screen of FIG. 16.

FIG. 18—depicts atesting panel of the proctoring screen of
FIG. 16.
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FIG. 19—depicts a finish panel of the proctoring screen of
FIG. 16.

DETAILED DESCRIPTION OF THE FIGURES

A test platform may facilitate the development, delivery,
and management of educational tests. Such a platform may
also facilitate interactive participation by students, teachers,
proctors, and administrators even when some or all of them
are remotely located. An online embodiment of the test plat-
form may also gain advantage from various aspects of a
distributed computing environment such as the Internet.
Aspects such as open source software, standardized highly
dynamic and flexible user interfaces, broadly compatible
commercially available software (e.g. web browsers, browser
add-ins, file systems and the like), and near-universal net-
working of computing servers and clients may facilitate inte-
gration and enhance management and far reaching delivery of
tests.

Herein aspects of an online test platform will be described.
Aspects may include system architecture of an embodiment
of the online test platform, functionality and interactions
among elements of the platform, operation of display screens
through which test takers (e.g., students) may interact with
the platform, methods of generating and updating the screens,
and benefits of such a test platform.

The platform may include, for example, administrator
interfaces, test proctor interfaces, and test taker (e.g., student)
interfaces. These interfaces may be associated to allow each
participant to view, navigate, and interact with aspects of the
online test platform that are intended to meet their needs. In
this way students may take advantage of test delivery and
results review; administrators may take advantage of test
construction, evaluation, and reporting; and proctors may
take advantage of test execution and support of testing stu-
dents. While these exemplary systems, methods and advan-
tages are described, other systems, methods, advantages,
capabilities and interfaces will be appreciated by one skilled
in the art and are intended to be encompassed by the invention
as described herein. For example, the online test platform
may include a test developer interface, a regulatory interface,
a teacher/educator interface, and the like.

Referring to FIG. 1, in a general architecture of an online
test platform, user stations 102 may communicate with test
servers 104 through an internetwork 108. Additionally, a test
center 118 may include user stations 102 and servers 104
connected to a local network 120. Internetwork 108 and local
network 120 may be connected so that servers 104 on either
network may communicate with each other and with stations
102 on either network. Internetwork 108 and local network
120 may include intranets such as a school intranet, a school
district intranet, a university intranet, a company intranet, a
testing center intranet, a virtual intranet, and the like. The
online test platform 100 facilitates a station 102 supporting a
variety ofusers such as students, proctors, administrators, and
the like. In this way, a station 102 may not need to be dedi-
cated to a particular user or function. A test station 102 may be
a computing facility such as a personal computer (e.g., desk-
top, laptop, palmtop, handheld, PDA, kiosk, etc.). A server
104 may also be a computing facility such as a personal
computer, web server, database server, and the like. Students,
proctors, administrators, and other users of the online test
platform 100 may interact independently of their physical
location through a networked aspect of the online test plat-
form 100. The stations 102, servers 104, and networks 110,
120 depicted here are representative examples of elements of
the online test platform 100 and as such, this configuration is
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exemplary in nature and should not be considered limiting the
systems and methods described herein. Other computing
facilities, wired and wireless networks, and the like that may
communicate with a local network or the Internet are also
included within the scope of embodiments of the online test
platform 100.

A test taker may interact with the online test platform 100
by using a test station 102 that includes a web browser such as
Microsoft IE, Foxfire, Opera, Safari, Netscape, or other soft-
ware that enables a user to display and interact with text,
images, videos, audio and other information that may be
displayed in a web browser. The user may use the user inter-
face of the station 102 to direct the station 102 web browser to
awebsite of the online test platform 100 where the station 102
web browser may retrieve HTML, XHTML, or other web
page display content and instructions. The instructions may
include specific commands interpreted by the web browser
that may check a configuration of the station 102. A configu-
ration checking utility such as Browser Hawk from cyScape,
Incorporated may perform the checking. The configuration
check may include determining if software, operating sys-
tems, and/or web browser plug-ins that may facilitate using
the online test platform 100 are installed on the station 102
and accessible to the web browser. An example of one such
software and/or plug-in may be Adobe Flash software and
web browser plug-in. If the configuration check determines
some portion of software that may facilitate using the online
test platform 100 is not installed or activated, the web browser
may execute one or more instructions associated with the web
page so that the software may be downloaded, installed, and
activated on the station 102. The instructions may include
automatically executing an installation program such as an
install wizard on the station 102. The installation program
may require interaction by the user to ensure a successful
download and installation of the software.

The configuration check may include verifying software,
hardware, network connections, and the like that may be
required to allow the online test session to function properly.
The network connection may be tested to ensure the connec-
tion bandwidth, availability, and protocol support are suffi-
cient to transmit test information between the station 102 and
a server 104. The configuration check may be initiated by a
user logging into the online testing platform 100. Alterna-
tively, the configuration check may be initiated by the station
102 accessing a URL, web page, or network address associ-
ated with a server 104 of the online testing platform 100, or
accessing any aspect of an online test, such as a practice
screen, a testing screen, a landing page, and the like. The
check may be initiated each time the station 102 connects to
the network. The check may further be initiated based on
information accessible to the web browser such as a cookie,
file, or other data element.

Preparing the station 102, which may include the configu-
ration check for proper operation may include transferring
software from a server, deactivating software currently avail-
able on the station 102, and the like.

A testing site 118 may include a plurality of servers 104
and a plurality of stations 102. In embodiments, the testing
site allows the stations 102 to connect directly with an exter-
nal network (e.g., the Internet) without the use of internal
sever facilities. The site 118 support for tools such as JAVA,
AJAX, FLASH, Browser Hawk, and the like may first be
certified. For example, each station 102 may be certified by
Browser Hawk at least the first time a user accesses the online
test platform 100. The Browser Hawk may verify the station
102 each time the user accesses the online test platform 100.
This level of certification provides the benefit of ensuring a
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test site 118 provides the required support so that, when users
access the online test platform 100, the station 102 they are
using is certified. This facilitates multiple users using the
same station 102 from time to time and adding new stations
102 to the site 118.

Upon completion of the download or a determination that
the software is already downloaded, the web browser and
associated software may display, within the web browser
window on the station 102 display, a login screen such as that
shown in FIG. 2. A user may select the User ID entry field 202
and enter a User ID. Likewise, the user may select the Pass-
word entry field 204 and enter a Password. The User ID and
Password may be used to identify the user accessing the
online test platform 100 when the user selects the Login
button 208.

The software running within the web browser associated
with the online test platform 100 may be a secure browser so
that the user cannot use the station 102 for any other purpose
until the testing is complete. Web browsers and stations 102
generally allow control function access such as “ALT-TAB”
to select an alternate program and “CTL-C” and “CTL-V” for
copy and pasting user selectable items. These exemplary con-
trol functions may be disabled by the online test platform 100
in the station 102 while the user is taking a test. In this way, the
user cannot simply copy and paste answers or switch to
another program such as a word processing program that may
have answers to the questions.

Printing may be restricted in a test taker station 102 and in
a proctor station so that printing is restricted based on login
security. Secure access to printing also may provide addi-
tional security to the content associated with the platform in
that the content may not be printed without proper access.
Additionally, FLASH movie technology may provide secu-
rity benefits in that standard system functions available with
computer operating systems cannot capture and print FLASH
movies.

Using test presentation technology such as FLASH may
eliminate or reduce requiring custom testing software pro-
grams loaded onto testing site servers, test stations, and the
like. The online testing platform 100 may provide an effec-
tive, beneficial testing environment requiring a standard
browser and standard support for FLASH movie display
within the browser.

By executing the HTML or equivalent instructions associ-
ated with selection of the Login button 208, the web browser
may transfer the User ID and Password to a server 104 asso-
ciated with the web page for validation and identification. The
web browser may be configured to encrypt transfer of the
information to provide security of the information while in
transit to the server 104. Alternatively, the HTML instructions
may explicitly encode or encrypt the information.

If the User ID and Password are known to the server 104,
the server 104 may associate the current user’s use of the
online test platform 100 with a record of the user that may be
stored in a database. The record stored in the database may
include information necessary to facilitate providing test
questions relevant to the user, such as questions based on a
level of experience or training completed by the user. In an
example, the user may be associated with a particular grade,
class, language, training course, and the like that may have
associated with it one or more questions that may be pre-
sented to the user. The user may be validated to proceed with
the online test platform 100.

If the User ID and Password are not known to the server
104, the server 104 may provide a signal to the web browser
that may be interpreted by the web browser to display a
message to the user. The message may include an offer to the
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user to re-enter the User ID and/or Password. The message
may include an offer to the user to register with the online test
platform 100 to establish a record to be stored in the database
and associate the record with the entered User ID and Pass-
word so that the user may be validated to proceed with the
online test platform 100.

A validated user may initiate an online test platform 100
session wherein the server 104 associates the validated User
ID with the specific station 102 and/or web browser through
which the User ID and Password were entered. This may
allow the server 104 to uniquely associate communication
from the online test platform 100 session with a user record.

If the User ID and Password are known to the server 104,
but an existing session is associated with the entered User 1D,
(e.g., there is currently another test taker accessing the online
test platform 100 with the entered User ID and Password), the
server 104 may signal the web browser to display an advisory
alert to the user indicating the situation. The alert may include
a selection for the user to reset the current login attempt or to
continue with the entered User ID and Password. Continuing
with the entered User ID and Password may cause the existing
session associated with the entered User ID to be terminated.
Alternatively, it may redirect communication associated with
the existing session to the station 102 so that the user takes
over the session at the point at which it was interrupted by
continuing the login. In an example, a first user with User ID
USER1 may be logged into online test platform 100 and may
have answered questions #1 through #4 and question #4 is
displayed in a web browser. A second user completes login
with User ID USER1. Communication between the first user
web browser and the server 104 is terminated so that the first
user is logged out. The web browser of the second user dis-
plays question #4 instead of question #1. This may be useful
in recovering from an interruption in communication of the
USERT1 session, such as a computer crash.

Once the user has been validated, the server 104 may
communicate with the web browser so that additional HTML
instructions may be provided to display a welcome screen
such as shown in FIG. 3. The welcome screen may provide a
GO-ON 302 selectable icon to proceed with the online test
platform 100. The welcome screen may also provide one or
more HELP 304 selectable icons for receiving HELP 304
with aspects of the online test platform 100.

The web browser used to access the online test platform
100 may communicate with the server 104 using asynchro-
nous data transfer (such as HTTP requests) between the
browser and the server 104. This may facilitate timely trans-
mitting user input data and other data related to an online test
platform 100 session to the web server 104. It also facilitates
faster updates of the online test platform 100 display in the
web browser by supporting partial updates of the displayed
web page when the server 104 sends data and/or updates
information to the web browser. One example of such asyn-
chronous data transfer software that couples with web brows-
ers is AJAX (Asynchronous JavaScript And XML). AJAX is
based on open standards such as JavaScript, XML, HTML,
and CSS. Therefore the online test platform 100 may be
supported by all major web browsers and may be platform
independent.

During a user session of the online test platform 100, the
server 104 may be polled by the web browser, such as to
determine the current screen to be displayed to the user. The
frequency of polling may be configurable, such as by an
administrator of the online test platform 100. A default poll-
ing frequency may be 30 seconds, yet it may be adjusted down
orup for purposes such as reducing network traffic per user in
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configurations with many simultaneous users of the system,
or decreasing system response time.

The server 104 may be polled to determine where a test
taker, such as a student is in the test and whether the proctor
has changed anything such as added time, paused the test,
stopped the test, invalidated the session, and other test session
related actions. The server 104 and/or the station 102 may log
polling related activity. Determining where the student is in
the test may facilitate the server 104 providing the informa-
tion, such as questions, reading text, and the like, for the next
screen to be displayed when the user selects GO-ON 302.
Next screen information may be maintained by the server 104
and by the station 102, such as by the station 102 web browser.
The server 104 and or the user’s web browser may record and
log this information. This information may be useful in track-
ing a user’s progress through the online test platform 100 and
may allow the server 104 or the web browser to track aspects
of a user’s performance such as aspects related to time.
Recording and logging aspects such as how long a question is
displayed to a user before the user answers the question, how
many changes to an answer choice a user makes before sub-
mitting the answer, and the like may be useful in evaluating
aspects of the user, the question, and or the online test plat-
form 100. This information may also be useful in improving
the performance of the online test platform 100 by allowing
the server 104 to download information that may be used to
generate the next screen. In this way, although the informa-
tion is passed between the server 104 and the user’s web
browser throughout the testing, the user may perceive the test
as executing rapidly as it would if it were running locally on
the station 102.

The server 104 may poll the user station 102, such as to
record user actions detected through the user interface of the
online testing platform 100. User input information that is
collected by a web browser typically is delivered to a web
server through the submission of a web form. A web form
may be displayed in a user friendly format such as on a web
page to facilitate a user entering the information in the form,
or the form may be generated dynamically when a user issues
a submit type command in a web page. However, this
approach may not provide sufficient and timely information
about a student or test taker interacting with an online testing
session. Therefore, the platform 100 supports polling to col-
lect user interaction with the online testing session in a more
timely and useful manner than web form submission. Polling
allows updating a server 104 without the test taker or user
requesting that information provided by the user be submitted
to the server. Polling also allows a server 104 to respond to
user conditions more dynamically than using web forms.
Polling also may allow a server 104 or a proctor to monitor
user activity and react to that activity. In an example, a user
may have selected a response to a test question but may not
have selected to submit the response. Through polling the
user’s inputs, a test proctor may determine which response
the user has selected and may make a suggestion or provide
guidance to the user. In another example of polling, the server
104 may detect (at the next polling interval) that a user has
selected a help icon of the online test platform 100 user
interface.

The user station 102 may poll the server 104 as herein
described to retrieve additional information relating to the
presentation of the test screens to the user of the station 102.
The web page, such as a FLASH program, presented to the
user through the user web browser may include periodic
polling of the server to retrieve screen update information.
This may be beneficial when a proctor of an online test ses-
sion takes some action that impacts online test takers partici-
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pating in the test session. In an example, a proctor may take an
action that would cause the test to pause after the user com-
pletes the current test question. Through the station 102 poll-
ing the server 104 while the user is evaluating the current test
question, the web browser may display an indicator or other-
wise alert the user of the pending proctor action. The web
page displayed in the station 102 web browser may present
the indicator to the user after receiving new display instruc-
tions, such as compiled FLLASH code or HTML code, after
receiving a completely new web page, instructions to modify
the loaded web page being displayed, and the like.

Servers 104 may independently poll stations 102 and sta-
tions 102 may independently poll servers 104, polling may be
coordinated, or polling may only occur from server 104 to
station 102 or from station 102 to server 104. Polling behavior
may change based on conditions related to the test session, the
server 140, the station 102, the network or networks associ-
ated with the testing session, and the like. In an example,
polling of the server 104 may be suspended when a user is
reading instructions. In another example, station 102 polling
frequency may be increased when the web page displayed
includes a large number of potential actions to be taken by the
user.

Polling further facilitates diversification of networking
schemes associated with an online testing session. Polling
may facilitate allowing a proctor to monitor a test taker even
if the test taker and the proctor are using stations 102 that are
associated with distinct local computer networks, or the sta-
tions 102 are connected to networks supported by different
network providers. Polling may facilitate a server 104 moni-
toring a station 102 (or a station 102 monitoring a server 104)
even if the station 102 and the server 104 are associated with
networks supported by different network providers.

Polling further supports other functions associated with an
online testing platform 100, such as tracking progress. Track-
ing test progress may include determining the number of test
questions completed, a percentage of questions completed,
test session duration, test session time remaining, or a com-
bination of these (e.g. time per completed question) and other
data associated with the platform 100, server 104, station 102,
proctor, test taker, network, testing facility, and the like.
Detecting, collecting, recording, and reporting user idle time
may be facilitated by polling.

Determining interruptions in connectivity between a server
104 or proctor and a test taker station 102 may be facilitated
by polling. The platform may include a plurality of servers
104 so that in the event of an interruption of in connectivity
between a server 104 and a station 102, the station may
determine that the connection has been interrupted and ini-
tiate polling with another server 104. Because information
about the current testing session with a station 102 may be
stored by a test server 104 on a network file server, the alter-
nate test server may pick up service of the test session auto-
matically. Additionally, servers 104 may exchange informa-
tion about test sessions to facilitate automated switch over,
backup, load distribution, and the like. Polling may allow a
server 104 to determine if a test session communication has
been interrupted. If communication to the station 102 is rees-
tablished, the server 104 may poll the station 102 and deter-
mine it has resumed the test session with another server 104.

To further facilitate reducing interruptions in testing ses-
sions, the station 102 may record all pertinent information
about the test session that may allow the station 102 to initiate
a connection with an alternate server 104 to resume an inter-
rupted test session. However, local storing of test information
may require rigorous security to ensure that the locally stored
information cannot be extracted from the station 102. There-
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fore, storing test information associated with an instance of an
on-line test session on a server 104 and identifying the infor-
mation with a unique identifier, such as a test number may
facilitate secure recovery. Putting serialized XML informa-
tion on each station 102 may be subject to security threats in
that a sophisticated intruder may de-serialize the XML and
figure out the serialization and other algorithms that may
allow access to the supposedly secure data on the station 102.
Providing a separate piece of security communication hard-
ware with each station 102, a group of stations 102, or with a
testing site increases costs over a server based platform.

Communication between a server 104 and a station 102
may be adapted to facilitate high quality recovery of an inter-
rupted test session. The communication may include priori-
tizing communication data packets to increase the quality of
recovery. Data packets may be sized to increase the quality of
a recovery (e.g. small packets may be used).

Detecting when a student has initiated an action requiring
intervention by a proctor or server 104 may also be facilitated
by polling. Polling may be beneficial to proctoring as
described elsewhere herein. The platform may include func-
tionality that summarizes data obtained through polling about
atest taker or about a plurality of test takers. The summarized
data may be presented to the test taker, a proctor, an admin-
istrator, a regulatory agency, a medical professional, and any
other person, body, or organization. The summarized data
may be usefully applied to ongoing use of the platform to
improve performance, reduce cost, ease integration, ease use,
and the like.

Polling may be synchronous, such as on aregular schedule,
asynchronous, such as randomly timed, event based, and the
like. Polling may be done in a sequential mode so that each
user station 102 participating in a testing session may be
polled in sequence. Polling may be performed so that the time
between polling of a user station 102 may be less than a
maximum time. Similarly, polling may be limited so that a
user station may not be polled more frequently than a mini-
mum time or not polled more than a maximum number of
times per minute, hour, test session, and the like.

Polling frequency may be dynamically adjusted based on
historical data. Analysis of historical data may indicate that
polling more frequently during the first several questions of a
test session than during the remainder of the test session is
beneficial in that test takers are more likely to need help or get
frustrated by long waits for help at the start of a session. In an
example, polling by the server 104 may be limited to twice per
minute of the first five questions of a test session, and once per
minute for the next ten questions. Individual user historical
behavior may be analyzed to determine an individual user
polling profile. In an example, a student may have historically
needed no help when answering math questions, but may
have historically required help with word definition when
answering reading comprehension questions. A polling pro-
file for this example user could be adjusted based on the test
question presented to the user.

The screens presented through the user’s web browser may
be generated by and include Macromedia FLASH content.
The server 104 may maintain test assembly information (such
as questions, sections of questions, sequence of questions,
answers, and the like) in memory, online file storage, a local
file system, a distributed file system, a (distributed) relational
database or relational model, and other storage appropriate
for storing and retrieving test assembly information. The
screens and navigation control criteria may be compiled
dynamically (on the fly) such as by using an open source
dynamic compilation software system (e.g. OpenLaszlo from
Laszlo Systems, Incorporated) to generate FLASH for the
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student screens using the stored test assembly information.
This provides the advantage of not needing precompiled
FLASH movies for every scenario. Each of the user interfaces
and interactions described herein may be displayed using
these display and interaction techniques.

The screens presented to the test taker through a web
browser may be generated by assembling FLLASH animations
on-demand, such as when a student requests to take a particu-
lar test. On-demand FLLASH animation allows the platform to
store test assembly information rather than completed tests so
that if a test is requested, the FLASH animation to present the
test to the user may be compiled when needed. Each compiled
instance of a test may be independently stored so that changes
to the test assembly parts may not cause a compiled test
instance to change while the test instance is being used by a
student. This prevents changes to tests that are currently being
taken and allows changes to be made dynamically so that the
next test compilation request may include the changes.
Because the test platform 100 may be web server based,
stations 102 with different versions of FLASH installed may
be requesting the same tests. On-demand test compilation
facilitates compiling a test so that it may be compatible with
a particular version of FLASH running on the station 102
requesting the test. This allows the platform to flexibly sup-
port a diversity of user environments without rigorously
requiring each station 102 at each testing center, school, busi-
ness, and the like to upgrade to a particular version of a
required component such as FLASH. An on-demand
sequence may include receiving a request for a test, drawing
test assembly data from storage, compiling an appropriate
version of the test using a dynamic animation compilation
facility of the platform 100, and delivering the test to the
station 102 web browser for presentation to the user.

Test compilation may be performed by a server 104, a
station 102, or a combination of the server 104 and the station
102. Combined test compilation may provide benefits such as
allowing the user or an intermediary such as a testing site
proctor to select options and set preferences associated with
the test session. The server 104 may compile a portion of the
test and provide uncompiled portions (e.g. raw data) and the
compiled portion to the station 102 or intermediary where the
client preferences may be integrated into a final test compi-
lation.

Test compilation may incorporate user or site preferences
that may be provided to the server 104 when a test is
requested. The server 104 may compile a test, such as a
FLASH animation, that is responsive to the preferences (e.g.
grade level, number of questions, and the like) and may store
the compiled test. The server 104 may then respond to the test
requester with a location of the compiled test (e.g. a URL or
network address). The test requester, such as a user who has
logged into the test platform, may take the test by directing a
web browser to the location of the compiled test.

This dynamic compilation capability of the online test
platform 100 facilitates adjusting a testing session to meet a
user’s specific needs, as would be required for a special needs
student or a student with an individualized education plan.
When the dynamic FLLASH compilation capability is com-
bined with server 104 polling, a user testing environment can
be updated with accommodations while the user is taking the
test by updating the FLLASH running through the user’s web
browser at the next polling action. In an example, a user
accommodation flag may be set in a user profile on the server
104 prior to a user logging into the online test platform 100 so
that the test environment presented to the user may include
flagged accommodations. Alternatively, it may be set ata later
time dynamically during use of the online test platform 100,
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thereby providing the user accommodations such as different
images, audio, font size, volume, display brightness or con-
trast, languages, use of a calculator, extended time, and the
like that may be beneficial to the special needs student.
Accommodations provided through the platform may include
avirtual assistant that may include test based frequently asked
questions, audio or video based frequently asked questions,
instant messaging with a test proctor, a help menu such as a
keyword searchable help menu, and the like. Technologies
such as compiled FLASH, HTML or DHTML rendering of
all test screen content may not provide the dynamic updating
capability or responsiveness of the online test platform 100.
Accommodations, such as those indicated based on a user
profile, testing metadata, user preferences, a user request,
training and/or practice question responses, and the like may
be automatically provided. However, accommodations may
only be provided if they are approved by a proctor of the
online testing session. Therefore accommodation requests
may follow a flow that includes presenting the accommoda-
tion requests to a proctor and authorization by the proctor
before the accommodations are included in a dynamically
compiled test animation.

Audio content may be included in an on-line test session
and may be dynamically compiled with the visual portion of
the test. Audio content may be greater for certain age groups
such as young children (e.g. preschool, kindergarten, and the
lower grades) who may not have mastered significant reading
skills. The percent of audio content may be different and the
content itself may be different. Audio cues may be embedded
in training and/or practice screens, such as to facilitate deter-
mining a student’s ability to interact successfully with the test
platform 100. In an example, audio content may include audio
instructions on how to answer a question.

Audio content may be streamed from the server 104 to the
station 102, such as through an MP3 stream that may be
facilitated by and coordinated with a FLASH animation of
test screens to provide the audio in association with the test
screens. Audio prompts may be included that relate to navi-
gation or other aspects. In an example, a user may position a
cursor of the user interface over an icon displayed in a test,
training and/or practice screen and may hear an audio prompt
such as the ‘name’ of the icon or the function the icon per-
forms, or some other useful audio prompt.

Audio content may be integrated with displayed screens of
the test platform, such as may be displayed during an on-line
test session. An MP3 audio queue may be played based on a
trigger provided by the platform 100. The trigger may be
based on user input, such as user icon, navigation, button, or
answer selection. The trigger may be based on the context of
the test session, such as the screen presented, the next screen
to present, the amount of time elapsed, the amount of time
remaining, the number of questions answered, the number
remaining, and the like. The audio content may be adapted
based on user input, preferences, profile, and the like. In an
example, two students may be taking the same exam and the
primary language for one of the students may be Portuguese.
The student profile may indicate the primary language difter-
ence and therefore the audio may include Portuguese instead
of being completely in English. Adapting the audio may
facilitate internationalization of the platform 100. In an
example of audio content usage, a student may position a user
interface cursor over a displayed prompt, such as a text por-
tion or text answer, and the platform may play audio content
associated with the prompt. In the example the user may listen
as the platform 100 reads a question and reads each answer.
The test platform 100 may respond to a user selecting an
answer by playing audio content associated with the answer.
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In another example, a user may select a word, such as by
clicking on a word (or double clicking) or by providing some
other input, and the compiled test session may respond by
pronouncing the word. In another example, a user may select
a help icon and an audio response such as “please ask for
help” may be played through the station 102 audio interface.

Audio content, such as MP3 audio content, may be pre-
sented in cues. Each MP3 audio cue may be a separate file that
is provided to the station, or compiled into the FLASH ani-
mation. Common audio prompts, such as navigation prompts,
may be provided to the station, but may not be complied into
each test screen FLASH. Instead, the FLASH may activate a
MP3 file or cue on the station 102 and the MP3 audio may
play through third party MP3 audio player functionality. MP3
audio content may be configured as cues that may be concat-
enated into words, sentences, and the like. FLASH animation
may activate each cue so that a sequence of cues may result in
a proper pronunciation of a word. A cue sequence may be
determined for each word so that the proper sound of letters
with multiple pronunciations may be provided. The cues and/
or concatenation of cues may be compiled on the fly based on
the particular text present in the test screen.

Navigation from one test screen to the next/previous test
screen may be supported by two or more navigation icons,
such as GO-ON 302 and GO-BACK 308. GO-ON 302 may be
activated when the user has completed the necessary aspects
of the test of the current screen to proceed to the next test
screen (e.g. the next test question). The GO-ON 302 button
may be deactivated when the online test platform 100 deter-
mines that the user must complete a required portion of the
current test screen before proceeding to the next test screen.
The GO-BACK 308 button may be activated by the online test
platform 100 to allow a user to return to a previous test screen.
The GO-ON 302 and GO-BACK 308 buttons may be visually
indicated as being disabled by being displayed in a low con-
trast and/or in a color (such as gray) other than the color when
it is active. By disabling the GO-ON 302 and GO-BACK 308
buttons, the online test platform 100 visually indicates to
users that they must complete some actions on the current test
screen before navigating to another test screen. Navigation
buttons may include logic or rules that may affect how the
platform responds to a user clicking a navigation button. The
rules may prevent a user from effectively skipping through a
test question unintentionally by clicking the GO-ON 302
button too quickly. The logic/rules may be associated with the
dynamic compilation of test screens. In an example, after a
user selects the GO-ON 302 button, the button may not accept
another user click until the next screen is displayed for a
minimum amount of time, such as 1 second. In another
example, the rules/logic may display a prompt, to which the
user must respond, if the user selects to go-on when the
platform detects that the user cursor has not been moved off of
the GO-ON 302 icon since the last click of the GO-ON 302
icon and the user did not previously answer the question
displayed on the test screen that appears after the last click of
the GO-ON 302 icon.

Navigation functionality associated with training, practice,
test, or administrative screens of the on-line test platform 100,
may be applied to proctor, administrator, and other user
screens of the platform 100.

The online test platform 100 may display a HELP 304
button on any screen, such as a welcome screen, a test screen,
a practice screen, a confirmation screen, or a summary screefl.
Selecting the HELP 304 screen may provide instructions or
other guidance to a user who may need HELP 304 interacting
successfully with the currently displayed online test platform
100 screen.
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The online test platform 100 may be presented to the user
in a sequence of screens with which the user may use a web
browser to interact. The sequence of screens may be based at
least in part on user input such as selection of an answer, a
HELP 304 button, a GO-ON 302 button or a GO-BACK 308
button, and the like. The user may be presented with one or
more of these or similar navigation buttons based at least in
part on an aspect of the current status of the user’s interaction
with the online test platform 100. Other navigation buttons
that may be provided to the user include I"'M-DONE, which
may be presented to the user after the user has navigated
through each of the test screens. A CHECK-MY-WORK but-
ton may be presented to the user when a user has selected to
review an answer from a confirmation screen.

The online test platform 100 may provide the user an
opportunity to train using the online test platform 100 so that
the user may become familiar with the interactions necessary
to complete each question. User training may be provided
through practice screens displayed to the user through the
user’s web browser. The practice screen as shown in FIGS. 4
and 5 may include a question and a list of possible answers,
each answer including a button that may be selected with a
pointing device of the web browser such as a computer
mouse. The GO-ON 302 button may be disabled during a
practice screen until the user has selected the correct answer.

Practice screens may provide information about the use of
the online test platform 100 simultaneously with presenting
questions to be answered by the user. The information may be
dynamically displayed based at least in part on a user input.
The information may also be based at least in part on an aspect
of the status of the user’s interaction with a practice screen,
such as the number of incorrect tries a user has made to
answer the current question. As shown in FIG. 4, a practice
screen may provide clues to the user, based at least in part on
a selection of an answer by the user. In FIG. 4, the user has
selected an incorrect answer, and the online test platform 100
has displayed a clue 402 indicating that the answer is wrong.
InFIG. 5, the user has selected another wrong answer, and the
online test platform 100 has presented a clue 402 indicating
the right answer. As shown in the sequence of FIGS. 4 and 5,
the online test platform 100 provides stronger feedback for
each of'the first two wrong answers selected by the user on a
practice screen. If the user selects another wrong answer after
the online test platform 100 has indicated the right answer, an
“assistance needed” indication 602 to the user to seek HELP
304 may be presented as shown in FIG. 6. While displaying a
practice screen, the online test platform 100 may, as shown in
FIG. 7, display a positive acknowledgement 702 for selecting
a right answer, and a progress message 704 may direct the
user to click the GO-ON 302 button. The GO-BACK 308 icon
may be disabled throughout the practice screens. Student
responses to training and/or practice screens may be ana-
lyzed, such as in association with a performance rule, to
determine the level of the student’s preparedness to take the
test.

Training or practice screens may include questions, fea-
tures, and accommodations based on aspects of auser, such as
may be represented by information in a user profile associated
with the platform 100. The training and/or practice screens
may be dynamically generated for each user based on the user
profile, which may include a user history, demographics,
educational assessments, special education plans, laws, pref-
erences, and the like. In an example, a dynamic animation
compilation facility associated with the platform may adapt
the presentation of training and/or practice screens by adjust-
ing the number of questions, the number of opportunities to
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select a correct answer, time associated with the training
and/or practice screens, and the like.

An on-line test may involve testing a large number of
students during the same test session. The students taking the
test together may have demonstrated very different levels of
academic progress. Therefore an academically gifted or
advanced student may benefit from questions with greater
difficulty or complexity, while an academically below aver-
age student may not benefit from the same questions. To
accommodate both normal diversity of academic skill and
special needs diversity, the test questions presented to the user
may be based on the user responses to the training and/or
practice screens. The platform 100 may be associated with an
adaptive testing module that may determine, for each user
instance of testing, an individual test question starting point.
Practice or training question responses could be used to set a
level at which the adaptive test would be generated for the
individual user instance. In an example, a user who has pre-
viously demonstrated high academic skill, and has success-
fully completed the adapted training and/or practice screens,
may be presented with a set of advanced questions from the
online test session. In the example, a student with average
academic skill may be presented the standard test questions.
Further in the example, a student who has significant trouble
with the training and/or practice screens may be offered
accommodations such as an on-line dictionary, or the like to
facilitate taking the test. An online test may be compiled
on-demand for each student and may include only the ques-
tions, accommodations, and other adjustments determined
for that student.

Each student may be associated with a profile that may
include testing metadata related to the student. The metadata
may be used by the platform 100 to set accommodations, and
support updating content in the test taker’s web browser
based on the testing metadata. Testing metadata may include
user testing history such as testing results, prior testing per-
formance, testing achievement levels, and the like. The test-
ing metadata may be delivered along with test results for
scoring the test so that information such as test information,
student information, scoring rules, and the like may be asso-
ciated with the testing session and the scoring of the test.

The test screens of the online test platform 100 may first be
presented to the user once the user has completed the practice
screens and selects GO-ON 302. The online test platform 100
may provide a single introductory screen prior to displaying
the test screens. This introductory screen provides relevant
instruction, information, and/or guidance for completing the
test screens. F1G. 8 depicts the introductory screen. The intro-
ductory screen indicates the number of questions to answer
802, the number of minutes 804, and progress indicators 808
for time used and questions completed. Note that the progress
indicators 808 are present and active for all subsequent test
screens.

The online test platform 100 may also include test screens
that may display a list of answers similarly to a practice
screen. One such test screen for a vocabulary test is depicted
in FI1G. 9 with the list of answers shown as item 908. However,
the test screen may not include the hints and detailed instruc-
tions for completing each question that were presented in the
practice screens.

A user may select an answer from a list of possible answers
on a test screen, or the user may decide to provide no answer
before displaying the next test screen by selecting the GO-ON
302 button. In this way a user may not be forced to answer a
question before proceeding to another question. A user may
also selecta GO-BACK 308 button, when itis activated by the
online test platform 100, to display the test screen presented



US 9,111,455 B2

15

immediately prior to the current test screen. This may be
useful for reviewing a question just answered or selecting an
answer for a question just skipped.

Responses to test questions may include text responses,
such as a response typed into an open text field presented to
the user. The typed response may be a language response, a
numeric response, or a combination thereof. Responses may
also be audio based responses such as a pronunciation of a
word, normal speech, foreign language recitation, and the
like. Responses to test questions may also be video based. A
test of sign language may require a video response. A test of
airport tarmac traffic direction knowledge may require a
video response.

Test questions may include text, video, audio, images, any
combination thereof, and the like. Test question responses
may include selecting among a plurality of responses that
include text, video, audio, images, any combination thereof,
and the like

Referring again to FIG. 9, a user may de-select an answer
previously selected by selecting the answer button 910 asso-
ciated with the previously selected answer.

The test screen may display a status indicator such as a
completion status bar that provides indication of relative
progress toward completion of the test questions. At least a
portion of the indicator may change to a different color based
on a ratio of the number of answers provided to the total
number to be presented in the session. The test screen may
also provide a time indicator, representing a ratio of time used
in the session to a total time allowed to complete the session.
In an example, FIG. 9 shows a question progress bar indicat-
ing that approximately a very small number of the questions
to be presented have been completed. FIG. 9 also shows a
time indicator bar indicating the amount of time used of the
total of 30 minutes allowed to complete the session. Other
indication forms such as a pie chart, a count, a clock, a digital
timer, and the like may alternatively represent the test
completion status and the time used status. The test question
and time used indicators may be useful to a user in allocating
test time to questions. [t may also be useful to indicate to users
how many more questions they have to answer, including
questions they may have chosen to initially skip. The progress
indicators 808 may include a total count of questions 902 and
atotal time allowed 904. These may facilitate a user assessing
how many of the total questions 902 have been answered by
comparing the amount of the progress bar 808 consumed to
the total number of questions. The time progress bar 808 may
facilitate similar user assessment of the time of the test.

Comprehension test screens that include both a reading
passage 920 and a list of questions 922, as shown in FIG. 9A,
may include an auto-scroll feature that facilitates a user
scrolling the list of questions 922 while keeping the reading
passage prompt visible on the screen. A comprehension test
screen may also include a question status menu 924 to facili-
tate viewing the current answer status of each question asso-
ciated with the screen and for rapidly accessing the questions.
The question numbers displayed in the question status menu
924 increment with each subsequent comprehension test
screen displayed so that the user can easily determine how
many questions are left to answer. The list of questions 922
may automatically scroll so that the entire question and each
possible answer are scrolled into the visible portion of the
user web browser window when the user selects a test ques-
tion number in the question status menu 924 or the test ques-
tion in the list 922. By providing automatic scrolling, the user
does not have to spend time learning how to use the scroll
mechanism to find a particular question, thereby saving valu-
abletime to read or re-read a passage and answer the question.
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The auto-scroll feature may be activated any time there are
more questions than can be displayed at one time. This situ-
ation may occur more often for a comprehension test question
than a vocabulary question because the comprehension test
may include a plurality of questions about the passage.

The user may use the GO-ON 302 and GO-BACK 308
buttons to view each test screen, answering or skipping any
questions on each screen. When the user selects GO-ON 302
on the last test screen in the sequence, a confirmation sum-
mary screen as shown in FIG. 10 may appear through which
auser may confirm the status of each question and review the
answers provided to each question. The summary page may
include an instruction 1002 to the user so that the user can
effectively use the summary page. The summary page may
further include a list of the questions the user has viewed in
the test sequence. Those questions that the user has not
answered may include an associated status icon 1004. The
user may select either a question number 1008 or the status
icon 1004 to automatically view the test screen associated
with the question number 1008. Once the user has selected
and reviewed any questions on the summary page, the user
can select the "M DONE icon 1010. Note that the ’M DONE
icon 1010 replaces the GO-ON 302 and GO-BACK 308 icons
displayed on the test pages. The I"'M-DONE icon 1010 may
indicate to the server 104 that the user has completed any
desired review of the questions.

FIG. 10A depicts a summary screen for a comprehension
test session.

The user may select one of the items as described herein
that may be associated with a question in the confirmation list
to display the test page associated with the question. The
review test page shown in FIG. 11 allows a user to de-select an
answer, select another answer, select an answer if one was not
already selected, or make no changes. The user may then
select the CHECK-MY-WORK icon 1102 to return to the
confirmation screen. Note that the CHECK-MY-WORK icon
1102 replaces the GO-ON 302 and GO-BACK 308 icons
shown on the test screen when the user initially viewed the
test screens.

As a result of the user selecting the I'M DONE icon 1010,
the server 104 may determine that the user has not completed
all of the questions and may direct the web browser to (or the
web browser may determine it and) display an alert 1202 as
shown in FIG. 12 indicating the number of unanswered ques-
tions. The alert may include a choice to complete the test with
unanswered questions or to return to the confirmation screen.

Once a user has completed viewing all questions, has indi-
cated to the online test platform 100 he or she is done, and has
confirmed that all unanswered questions are acceptable, the
online test platform 100 may close the user testing session and
display a credit screen as shown in FIG. 13 before returning to
the user login screen of FIG. 2. If the test may have an AUTO
PROGRESS flag set to true, the student may be able to take
the next subtest in the assessment sequence.

The online testing platform 100 may be associated with a
Service Oriented Architecture (SOA). The platform may
include service oriented architecture as a point-to-point ser-
vice connection such as may be represented by one provider
and one consumer. One of the services (e.g. a test proctoring
service) may be registered with another service of the SOA
(e.g. a test administration/content service) using a remote
method indication, such as Java’s RMI.

An SOA registry may be used with the platform so that
enterprise service businesses may be dynamically discovered
by third parties or external vendors. The SOA services asso-
ciated with the platform 100 may be encapsulated as Java-
compliant services (modules). Java RMI and web services 2.0
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could be combined with UDDI to facilitate third parties dis-
covering the Java-compliant services (modules) of the plat-
form 100. The services could be exposed for public consump-
tion or maintained behind a firewall and exposed for private,
password protected consumption.

In an example of a SOA with externally discoverable ser-
vices, test presentation accommodations may be provided by
a third party. A third party could retrieve test assembly data
and provide feedback that supports the accommodations (e.g.
larger fonts, different audio, and the like) making the under-
lying test data standalone from the user interface. In another
example, the online test assembly data could be extracted so
that it could interact with third party accessibility software.

The platform 100 may also support an event-driven SOA
environment such as may be facilitated by rich internet appli-
cations. An event-driven interaction may be integrated with
the station 102 to server 104 communication so that, as an
example, answering a question on the station 102 triggers an
event on the server 104 to perform an update of information
related to the testing session, rather than waiting for a web
form submission. Event-driven platform functionality may be
associated with polling to provide enhanced communication
between a station 102 and a server 104.

Referring to FIG. 14, an online test platform 100 may
include a proctoring interface. The proctoring interface may
include various display screens for facilitating a user, or proc-
tor interfacing, with the online test platform 100. A welcome
screen 1402 may include selections and controls that facili-
tate managing proctor activities associated with test selection
and operation. The welcome screen 1402 may include a proc-
toring header 1404 that may display a logo or name of a
facilitator of the proctoring platform 100, and a top level
menu 1408. The welcome screen 1402 may further include a
welcome message 1410, a test time frame selection 1412, and
a test display area 1414. The test display arca 1414 may
include one or more test selections 1418. The test selections
1418 may further include student names 1420, test time frame
1422, and an expansion selector 1424.

The proctoring header 1404 may be similar to a header
associated with other aspects of an online test platform 100 to
provide branding, marketing, or other purposes such as trade
marking, and the like. The proctoring header 1404 may iden-
tify one or more business entities associated with the online
test platform 100. The proctoring header 1404 may also
include a top menu 1408 that may provide access to top level
menu functions such as Home, Help, and Log On/Off. The top
menu 1408 may be consistent across some or all of the screens
of the proctoring interface to provide consistent and conve-
nient access to these menu selections independent of the
details of the remainder of a displayed screen. The Home
menu selection may provide a proctor access to a beginning or
general display screen. Selecting the Home menu may dis-
play the welcome screen 1402, or another screen of the online
test platform 100. The Help menu selection may provide
access to menus that allow a proctor to get general help,
context specific help, or some combination of general and
context specific help. The menu choices presented when a
proctor selects the Help menu item may be based at least in
part on aspects of the currently displayed screen, so that the
proctor can receive predetermined help related to an activity
the proctor is currently performing. The Help menu may also
provide access to other forms of help such as querying a
database of frequently asked questions, requesting help from
an administrator, creating custom help menus, submitting a
help request, and the like. The Log On/Off menu selection
may provide security features related to accessing aspects of
the online test platform 100 such as the proctoring interface.
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All Log On/Off aspects, functions, features, methods, and
systems herein described may be appropriately applied to the
Log On/Off menu selection of the proctor header 1404 top
menu 1408.

Inembodiments, the proctoring interface may enable a user
to view, organizing, arrange, display, distribute, print or per-
form some other management activity with the login and
password information associated with test takers. For
example, a proctor may be able to display the login username
and passwords for all persons scheduled to take a test and
print out this information for distribution to each test taker to
inform him of the correct login procedure for a test.

In embodiments, a student that is logging into a proctored
test may first be directed to a page that is intended as a holding
area or virtual waiting room for the test taker until the proctor
indicates that the test may begin. The proctor may be signaled
that the user has logged in and is waiting in the virtual waiting
room for the test to begin. This waiting page may include
features to occupy test takers while waiting for the proctor to
begin an exam. For example, the waiting page may provide a
drawing capability in which a test taker may be able to use a
mouse cursor to draw lines, shapes, colors, letters, and the like
on a section of the waiting page devoted to this capability. In
another example, the waiting page may provide any number
of games or other activities that are designed to break the
monotony of the wait, such as word puzzles, sudoku, inter-
active video game, or some other activity that may be pre-
sented to a test taker on the waiting page. In embodiments, the
waiting page may include an indication of the anticipated
amount of time before a test is to begin. This indication may
be aclock that is counting down the minutes and seconds until
the start time. In another example, the indication may be a
listing of the percentage of the total number of test takers that
are logged on and ready to begin the exam.

The proctoring interface welcome screen 1402 may further
include a welcome message 1410. The welcome message
1410 may display temporarily to facilitate providing critical
or other welcoming information to a proctor. The welcome
message 1410 may alternatively remain visible each time the
welcome screen 1402 is displayed. The welcome message
1410 may further provide different information, annotations,
graphics, colors, animation, shape, and the like each time the
welcome screen 1402 is displayed. These changes may occur
only when the welcome screen 1402 is revisited, or may occur
after a period of time while the welcome screen 1402 is
displayed, or based on a selection of another of the controls
available to the proctor on the welcome screen 1402. The
changes in appearance of the welcome message 1410 may be
beneficial and functional in that they may provide a visual
indication to the proctor that the proctor has just logged onto
the test platform 100 or is displaying the welcome screen
1402 for the first time since logging onto the test platform
100. The welcome message 1410 may further provide impor-
tant feedback to the proctor that helps the proctor ensure the
test platform 100 has properly recognized him/her during the
logon process. In an example, as shown in FIG. 14, the proc-
tor’s name may be displayed in the welcome message 1410. A
proctor can readily determine that an error associated with log
on may have occurred if the name displayed is not the proc-
tor’s name.

The welcome message 1410 may, in addition to displaying
the proctor’s name, may provide important information that is
timely, critical for the proctor to read, or otherwise deemed
necessary for the proctor to use the proctoring interface. In
such a configuration, the welcome message 1410 may further
include a confirmation selection that the proctor may have to
select with the computer input device to provide positive
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feedback to the platform 100 that the proctor has viewed
and/or read the welcome message 1410.

Information displayed in the welcome screen 1402 may be
limited based on access rights and or security aspects of the
proctor whose name is displayed in the welcome message
1410. Examples of how the proctor log on may impact infor-
mation displayed on screens of the proctor user interface will
be presented with relevant disclosure herein.

The proctor welcome screen 1402 may also include a test
time frame selection 1412. A test time frame may include
fixed time frames such as may be determined by a calendar or
a school year, and the like. A test time frame may include
variable time frames, and/or a combination of variable and
fixed. Variable time frames may include relative time frames
as shown in FIG. 14 that may be based at least in part on the
current date. In FIG. 14, the time frame selection includes
Past, Current, and Future time frames. As may be anticipated,
the Past and Future selections provide access to tests that have
already occurred (Past) or have not yet started (Future). In an
example, selecting Past may display, in the test display area
1414, completed tests that the proctor has proctored before
today or tests that have been taken in the past but have not yet
been finalized. Because the test time frame may include reso-
Iution finer than one day, the Past selection may display any
completed test that was proctored by the current proctor
before the current time. Selecting the Future time frame may
display one or more tests that the proctor may proctor in the
future. Tests displayed when the Future time frame is selected
may be conditional in that they may be scheduled but may or
may not occur based on a contingency. Displayed future tests
may be scheduled and may occur but may be proctored by
another proctor.

Selecting time frame selection 1412 Current, as shown in
FIG. 14, may display one or more tests in the test display area
1414 that the proctor is currently responsible for proctoring.
The current time frame may include any time period that
includes the current date, day, and/or time. In an example, a
test that started yesterday and ends tomorrow may be
included in the current time frame. In another example, a test
that started 10 minutes ago and ends in 2 hours may be
included in the current time frame. An example of a test that
may not be displayed in the current time frame is a test that
started yesterday and finished 2 hours ago. Alternatively, the
current time frame may include any test that has unfinished
proctoring activity associated with it. In an example of this
alternate embodiment of the current time frame, if a proctor
has not completed all activities for a test that ended earlier
today, such as recording observations about the test, the test
may be displayed in the current time frame rather than in the
past time frame. Time frames disclosed herein are only simple
examples and are not meant to be limiting. Any and all time
frames, including time frames that have dependency on other
events, tests, proctors, and the like may be included and may
be represented by the time frame selector 1412.

The welcome screen 1402 of the proctoring interface of the
online testing platform 100 may include a test arca 1414. The
area may be displayed as shown in FIG. 14. As indicated
herein, one or more tests 1418 associated with the time frame
indicated by time frame selector 1412 may be displayed in the
test area 1414. Tests 1418 displayed in the test area 1414 may
be associated with the currently logged in proctor. Each test
1418 may include a descriptive title, such as “Spring Basics”
as shown in FIG. 14. A test 1418 may further include a start
and end date 1422, and student names 1420, and an expansion
selector 1424. Start and end dates 1422 may be displayed as
shown in FIG. 14 and may include a month, date, and year.
Alternatively, the start and end may be displayed relative to

10

15

20

25

30

35

40

45

50

55

60

65

20

the current date and may include “yesterday”, “tomorrow”,
and the like. Start and end dates may be displayed as names of
days of the week. Independently of how the start and end
dates are displayed, they may represent the earliest date a
student may begin the test (Start date) and the latest a student
may finish the test (End date). They may also indicate to the
proctor the test window of time that the proctor is responsible
for proctoring the test. The start and end dates may, or may
not, indicate further limits on starting and ending the test. In
an example, the proctor may end the test earlier than the end
date if all students listed in student names 1420 have com-
pleted the test prior to the proctor ending the test. Addition-
ally, a student may be further limited with respect to ending a
test based on when the student starts the test. Therefore, the
start and end dates may indicate a window of time in which
the test is available to be started by a student, and must be
completed by a student. Start and end dates may also be
adjustable by a proctor to accommodate students for unavoid-
able circumstances such as storms, illness, and the like.

The list of student names 1420 may be displayed as shown
in FIG. 14 wherein the count of students associated with the
test, and the names of the students are displayed. The number
of students associated with the test may indicate the number
of'students who have registered for the test, the number quali-
fied to take the test, the number requesting to take the test, the
number remaining to complete the test, and the like. The
names of the students listed 1420 may be ordered, such as
alphabetically first letter of last name, or by some other order.
To provide privacy to the students, the names may be pseud-
onyms created by the online test platform 100 and linked to
the actual student records. Based at least in part on the size of
the screen 1402 and the size of a window containing the
screen 1402, some of the student names may not be displayed
in the list of student names 1420. In such a configuration, the
name may be ended as shown with an indication that more
names than can be displayed are associated with the test. The
names of students associated with the test that are not dis-
played, may be displayed by the proctor selecting the “more”
text. Alternatively, the list of names may automatically scroll
when the proctor places the computer mouse pointer in the
general area near the right hand end of the displayed list. The
names not displayed may be displayed when the expansion
selection 1424 is selected by the proctor. The expanded test
display is described below and presented in FIG. 15. Alter-
natively, the names not displayed may only be visible on
another screen of the proctoring interface. The listing of test
takers’ names may be presented in association with the test
takers’ login ID and password. The listing of student infor-
mation may indicate which students are currently logged into
the platform. This indication may be made by listing a student
as “waiting,” having a check or some other mark next to their
name, or using some other indication of login status. The
listing of student information may be presented in a pop-up
window. The pop-up window may be associated with a print-
ing functionality. The printing functionality may permit a
proctor to print the entire list of student information, select a
subset of students, select an individual student, and the like.
The selection may be made by the proctor by clicking a box
next to the name of each student for whom a print out is
wanted. The print functionality may also include macro print
command buttons that enable a proctor to print only one test
taker’s information per page, to print all test takers on a single
page, print some subset of test takers per page, or the like.
Printing may be directed to a local printer, a remote printer, a
file, or any other relevant medium.

Referring to FIG. 15, a depiction of the welcome screen
1402 after the proctor has selected the test expansion selec-
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tion 1424; the expanded test 1514 provides additional infor-
mation about the test session associated with student testers
and controls related to the students and the test session. In the
example of FIG. 15, a proctor may select to view and/or
manage Logon IDs & Passwords 1502 of the students asso-
ciated with the test. The proctor may also select to start the test
by selecting Start Session 1504. Expanded information 1508
available to the proctor on the expanded test 1514 may
include student assessment, current subtest, student activity
duration, and student name. The expanded information 1508
may include other information associated with one or more of
the students and the test. In an example, the expanded infor-
mation 1508 may include duration metrics such as current test
average duration, historical average duration, deviation from
average for each student, and the like. Aggregate information
such as total number of requests for help, and the like may
also be available. Information that facilitates proctoring the
test or providing feedback to the proctor or other user of the
online test platform 100 (e.g., an administrator) may be pre-
sented. Starting the test by selecting Start Session 1504 may
result in the screen shown in FIG. 16 being displayed to the
proctor.

Starting a test using the Start Session 1504 control may be
associated with the Start Date 1422. Start Session 1504 may
allow a proctor to access test session related information
and/or controls but may not allow a student to begin testing if
the date on which the proctor selects Start Session 1504 is
before start date or after end date 1422. In an example, a
proctor may select Start Session 1504 on Mar. 1, 2007, to
facilitate preparing to proctor the test session. Alternatively,
the Start Session 1504 may be unrelated to the start and end
date 1422 as it pertains to students taking the test. In an
example, a proctor may select start session 1504 during a time
window between the start and end date 1422 of the test so that
the proctor can proctor the test. This may facilitate proctors
sharing proctoring responsibility for tests by allowing a proc-
tor to assume proctoring responsibility any time it is needed.

Referring to FIG. 16, a depiction of a test proctoring screen
1602, the proctoring interface may provide controls and sta-
tus information for proctoring a test started by selecting Start
Session 1504 shown in FIG. 15. The test proctoring screen
1602 may include a test header 1604 that may include test
controls 1608, a student list control 1610, a view test instruc-
tions control 1612, and test status panels, blades, or panes. An
open student start panel 1614, a closed student testing panel
1618, and a closed student finish panel 1620. The test status
panels may be open or closed. As shown in FIG. 16, one test
status panel is open and two are closed. This is exemplary
only and not meant to limit the proctoring screen 1602. All
test status panels may be closed, and more than one may be
open. Such alternatives may be predefined by the online test
platform 100 or may be at least partially selectable by the
proctor or another user of the platform 100, such as an admin-
istrator.

The proctoring screen 1602 may include a test header 1604
that may be displayed and available to the proctor indepen-
dently of the test status panel display or activity so that the
proctor can view critical information about the test such as the
session name, session time, proctor, and number of students.
Other information about the test session such as the number of
absent students, or the time remaining in the session, or the
like may alternatively be displayed in the header 1604. The
header 1604 may also include general test controls 1608 that
may impact all students associated with the current test ses-
sion. General test controls may allow a proctor to take any
action for all students participating in a proctored on-line test
session that the proctor could take for any one student. Gen-
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eral controls 1608 may include Start, Pause, Add Time, Void
Session, and Finalize Session as shown in FIG. 16. Other
controls of a general nature may also be included. General
controls 1608 may be configurable by the proctor or an
administrator of the online test platform 100 and may be
based on user preferences. Configurability of the general test
controls may be limited so that a consistent presentation and
essential general controls are displayed. Such limits and
essential controls may be defined in or on configuration tables
or files of the online test platform. General controls may
alternatively be predefined within the online test platform
100. In an example, selecting general control 1608 Start may
change the status of the students shown in the start test status
panel 1614 from “start” to “testing” so that the students may
appear in the testing status panel 1618 when it is opened.
Selecting general control 1608 Void Session may result in the
test session of each student to be cancelled and all test results
entered discarded. Because voiding a session may be a con-
siderable inconvenience for students testing 1618 or finished
1620, a confirmation of the selection may be displayed before
the action to void the test session is executed. The confirma-
tion may be a pop-up window and may include requiring the
proctor to enter an authorization code, selecting a reason to
void the test session, an acceptance of the selection, or a
combination of such confirmations. This information may
then be stored as part of the audit trail information for that test
session.

In embodiments, the proctoring interface may provide a
plurality of organizational controls for organizing the content
within the proctoring interface. In an example, test takers may
be represented graphically within the proctoring interface as
icons, or represented in some other manner, such as a text
listing of their names and associated information (e.g., the test
that each is taking). The displayed representations of the
students may be passive or may be active. Active representa-
tions (iconic, image, text, or the like) may facilitate organiz-
ing the students, performing proctoring related actions asso-
ciated with the students, and the like. An active
representation, such as an icon, may allow a proctor to change
a state of the test taker (e.g. start, stop, pause). Icons repre-
senting students associated with an on-line testing session
being proctored may be configured, updated, or adjusted by
remote polling over a network, such as an intranet, internet, or
the like. Icons or other student representations as herein
described may include visual and/or audible attributes that
may facilitate determining student status at a glance and from
a distance. The student representations may include high
contrast colors to differentiate status, or other attributes such
as blinking, color changing, and the like. The representations
of the test takers, whether graphic-, or text-based, may be
movable within the proctoring screen so that a proctor, or
plurality of proctors, may visually organize information relat-
ing to the test takers within the proctoring interface. Such
organization of test takers’ information may be accomplished
based at least in part on a drag-and-drop functionality in
which a proctor may click on a graphic or text that is associ-
ated with testing information and drag it to the location in the
interface where the proctor desires it to reside. In embodi-
ments, a proctor may organize information within the proc-
toring interface such as the physical location of test takers in
a test environment, group test takers within the interface
based at least in part on testing status (e.g., “active,” “com-
plete™), group test takers within the interface based at least in
part on each test taker’s test or subject matter (e.g., “History
Chapter 2 Test,” “English Composition Test,” etc.), group test
takers within the interface based at least in part on test takers’
needs and/or special needs, group test takers within the inter-
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face based at least in part on a level of proctoring assistance
needed, or some other organizational framework. The plat-
form may facilitate automatic organization of the student
representations, such as auto-sorting based on the number of
completed questions. Automatic sorting and automatic orga-
nization of icons, within the various proctor interface screens
and elements may provide a proctor the opportunity to walk
throughout the testing site and glance at the proctoring inter-
face as needed to determine tester status, respond to issues,
and the like. The proctoring interface may be manipulated by
the proctor throughout a test session, but may also be manipu-
lated initially to ensure proper test initiation and thereafter be
automatically updated by the platform, such as by polling
each student station 102 to determine student status and other
factors.

The proctor interface may include handheld and/or wire-
less computing devices in addition to standard computing
devices so that a proctor may monitor test taker status while
walking around the test facility. A proctor interface may also
include video projection capabilities that may allow certain
aspects of the proctor interface to be projected within the
testing environment.

A proctor may use the Add Time general control 1608 to
allow all students who have not finished to be granted addi-
tional time to take the test. Similarly to selecting Void Ses-
sion, a confirmation of the Add Time selection may be
required.

A proctor may use the Pause general control 1608 to sus-
pend testing activity. A student taking the test may be pre-
sented with a window or alert indicating the test session is
being paused. The proctor may be presented with a screen or
pop-up window showing the elapsed time the test session is
being paused and may further provide an alert such as an
audible sound or a change in window color or animation as
time continues to elapse. In an example, a proctor may select
to pause a test session and a paused test session window may
be displayed to the proctor. The paused test session window
may change from green to red if the session is paused for more
than 2 minutes or an audible alert may be issued to the proctor
after each minute the test is paused. After a proctor pauses a
test, the proctor may choose to add time because a student’s
concentration may be disrupted by the pause.

The Finalize Session general control 1608 may be used by
the proctor to display a finalizing session screen and/or per-
form functions associated with finalizing the session, such as
sending a message to each student indicating the session has
been finalized. Finalizing may also indicate to other elements
of the online test platform 100 that the answers submitted by
the students during the test session are final and therefore are
available for scoring. The Finalize Session general control
1608 may be conditionally enabled so certain conditions may
be required to allow a proctor to finalize a test session. In an
example, a test session may not be finalized if one or more
students have not finished testing, or if the test end date 1422
as shown in FIGS. 14 and 15, is still in the future, or some
combination of these or other conditions may be required to
enable the Finalize Session general control 1608. Alterna-
tively, the Finalize Session may be enabled whenever at least
one student has finished a test session (as shown in FIG. 19).
Selecting a Finalize Session may result in answers of students
who have finished the test being made available for scoring.

The proctoring screen 1602 may also include a student sort
control 1604 that may allow the proctor to select an alternate
order display of student controls 1622. Student order may
include alphabetical, reverse alphabetical, grouped by sub-
test, or ordered by status. Ordering students by status may
allow a proctor to readily see all the students who are Absent
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(for example). Ordering the students into groups based on the
subtest that the student is currently testing may be beneficial
to a proctor for assessing the progress each student is making
toward completing the test. Other student orderings may be
provided such as based on a geographic location, a compe-
tency assessed level, a test duration, and the like. Student
representations, such as icons, may represent the status of a
student such as waiting for an exam to start, taking the exam,
finished the exam, needing assistance, accommodated, a spe-
cial need, summary of test status (questions answered, ques-
tions not answered), time left or time taken in a test session,
and the like. The platform may store student or test related
information in association with the student representations
(icons). Wherein the icons are interactive, the proctor may
access and act on the information stored in association with
the icons by selecting the icons, such as by using a computer
mouse to ‘double-click’ or ‘right-click’ the icon, or by holding
the mouse cursor over the representation. A proctor may
access a student representation and may store information
entered by the proctor that is related to the student in asso-
ciation with the icon.

A proctor may take an action associated with a test taker by
accessing the icon representing the student. Because the proc-
tor interface may be implemented with FLASH technology
using standard web browsers, the proctor may take an action
from any computer networked with the student station 102,
even if the proctor and student are on different networks or are
served by different network providers. The proctor interface
does not require dedicated functionality proctoring software
loaded onto or operating on the proctor station. A proctor may
access an interactive student representation icon and take an
action such as start a test, stop a test, pause a test, restart a test,
void a test or test section, add time, subtract time, send a text
or instant message to the test taker, receive text or instant
messages from the test taker, provide the test taker assistance,
and the like.

The student representation (icon) may include more than
one selectable action area. Certain types of actions may be
associated with different action areas. Some action areas may
be for inquiries, others for proctor action, yet others for icon
movement, and the like. The proctor action may be initiated
by selecting an action button included in the icon.

Student representations may include text, icons, images,
and the like. The text may be a variety of sizes, fonts, colors,
animations, artistic effects, and the like. An icon may be a
single color, a plurality of colors, a graphic, a combination of
text and graphics and the like. Images may include a photo-
graph of the student, a movie of the student, and the like. The
display of student representations and other aspects of the
proctor interface may be automatically adapted to facilitate
easy viewing of critical attributes and status of students taking
the test. In an example, the size and relative position of the
icons may be automatically adjusted to display the icon for
every student on the screen at the same time. In another
example, only students meeting criteria such as needing help,
taking excessively long to complete questions, nearing
completion and the like may be automatically displayed on
the proctoring interface. There is a wide variety of beneficial
arrangements of student representations that may be effec-
tively used by a proctor and all of these configurations are
contemplated by the examples and description in this disclo-
sure.

The proctoring interface may include presentation of
results of analysis of information associated with a proctored
testing session. The platform may include functionality that
may allow receiving data associated with an on-line test ses-
sion, performing statistical and other analysis on the data, and
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presenting the result within the proctoring interface. The type
and extent of analysis may be based at least in part on the data
received. The analysis may be related to which subtests have
been completed, are being taken, and the like. The analysis
may relate to one or more test questions, to the test as a whole,
a portion of the test, a test taker, a test site, a proctor, time
durations for questions, tests, sub tests, test result pass/fail
rates, percentages, and the like. The analysis may be pre-
sented as text, such as a table, as a graphic such as a pie chart,
graph, and the like.

The open student start panel 1614 may include one or more
individual student controls 1622. Student controls 1622 may
be presented for each student associated with the test. Con-
trols 1622 may further be associated with a status panel such
as the Start status test panel 1614. Each student control 1622
may display a status of the student wherein the available
status is associated with the particular test status panel in
which the user control 1622 is displayed. The start status
panel 1614 may allow a student status to include Online and
Absent. An Online student may be ready to start the test
session. An Absent student may be unavailable to start the test
session. The status of each student may be provided by the
online test platform 100 and may be based on a state of the
student’s login status or other selections made by the student.
In an example of FIG. 16, a student who has logged into the
online test platform 100 and has selected to begin the Spring
Basics test shown in the proctoring header 1604 may appear
to the proctor as “Online” in the Start status panel 1614. A
student, who has not logged into the online test platform 100
or has not selected to begin the Spring Basis test, may appear
to the proctor as “Absent”.

Selecting a student control 1622 may provide the proctor
with more information about the student. This may be pre-
sented in a pop-up window, or other window of the proctoring
user interface. Alternatively, moving the computer pointer
(e.g. the mouse) over a student control 1622 may display
more information about the student. A proctor may cause a
student status to change from “start” to “testing” by selecting
the activation arrow 1624 associated with a student ready to
begin testing, such as a student with an Online status dis-
played in the student control 1622. Changing the status of a
student to “testing” may allow a student to begin taking the
test.

FIG. 17 shows an example of the action of changing a
student from “start” to “testing”. A proctor has selected the
activation arrow 1624 of student named “James Baldwin” and
the control 1622 for the student visually reflects the selected
action of moving the student from Start to Testing by chang-
ing intensity slightly and moving on the screen from the
position on the Start panel 1614 where it was activated to the
Testing panel 1618. The action is completed visually by the
closed Testing panel 1618 opening slightly to accept the
activated student control 1622. Each student control 1622
with an activation control 1624 can be so transferred by the
proctor. Selecting the Start general control 1608 may cause all
of the controls 1622 of the Online students to be so trans-
ferred.

Each status panel (1614, 1618, 1620) may include a count
of'students associated with the particular status panel. As seen
in FIG. 17, the Start test status panel has 5 students associated
with it and the number (5) appears below the panel name
“START” on the left side of the panel. The sum of the students
associated with each panel may be equal to the number of
students presented in the proctoring header 1604, so that the
proctor can account for each student identified in the test 1414
in FIG. 14 and the expanded test 1514 in FIG. 15.
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Referring back to FIG. 15, in addition to the status of each
student being displayed in the student controls 1622 of each
test status panel, the expanded test 1514 may display a list of
student status and may include information such as assess-
ment, current subtest, student activity duration, and student
name. Selecting a student name from the status list in
expanded test 1514 may display more information about the
student or may change to the proctoring window with the
appropriate test status panel displayed including the student
control 1622 of the selected student. In an example, selecting
astudent name on the status list displayed in the expanded test
1514 of F1G. 15, may display a proctoring window 1602 with
the testing panel 1618 opened as shown in FIG. 18.

Referring to FIG. 18, the proctoring screen 1602 is shown
with the Start test status panel 1614 closed and the testing
status panel 1618 open. The Testing panel 1618 may be
opened by the proctor selecting the Test panel open/close
control 1802. The testing panel 1618 may automatically open
when the proctor selects to close the Start status panel 1614.
The panel open/close control 1802, when selected, may allow
a closed panel to open or an open panel to close. The proctor
user interface includes automatic logic to ensure at least one
test status panel is open at all times when the proctoring
screen 1602 is displayed. The automatic logic may follow
rules that determine which panel will open when a panel is
closed. In an example of automatic panel open/close logic,
closing the Start panel 1614 may open the Testing panel 1618,
closing the Testing panel 1618 may open the Finish panel
1620, and closing the Finish panel 1620 may open the Testing
panel 1618. As herein described, other combinations of open
and closed test status panels may be included. Logic for these
other combinations may support closing all of the panels or
opening more than one of the panels.

The testing panel 1618 may include student controls 1622
that include representations of the student status. The status
representations may include text, color, animation, or any
combination of text, color, and animation. The status repre-
sentations available to be displayed may be associated with
the Testing panel 1618. The status representations may or
may not be available when the Start status panel 1614 or the
Finish panel 1620 is opened. Status displayed in a particular
student control 1622 may be associated with the actual status
of the particular student. The status may include a subtest
name if the student does not require proctoring activity. The
status may include text such as “Waiting” or “Hand Raised”
to indicate the student may need proctoring activity.

A student control 1622 may display a subtest that the
student is currently taking. When the student moves to
another subtest, the subtest name displayed in the student
control 1622 may change to reflect the move. In FIG. 18,
student “Theodore Dreiser” is currently taking the Vocabu-
lary subtest, while student “F. Scott Fitzgerald” is taking the
Comprehension test. These two student controls 1622 are
displayed with a green background to indicate no proctoring
activity is required. These two student controls 1622 also may
include a pause control 1804. Proctoring may sometimes
require pausing one or more students to provide important
updates. Selecting the pause control 1804 on a particular
student may pause the particular student’s test session.

In embodiments, a proctor may select a test taker by click-
ing on the student control 1622 in order to open a student-
specific window. This window may include some of the same
information presented in the student control 1622, such as
student name, status (e.g., “waiting”), and the like, as well as
additional information regarding accommodations, subtests,
or some other student-related information. The fields pertain-
ing to accommodations and subtests may be text entry fields
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in which a proctor may list comments, notes for other proctors
or administrators, or some other test-related information. In
another embodiment, the accommodations and subtests fields
may include pre-filled information for the proctor’s review.
For example, in the subtests field there may be a listing of all
subtests that a test taker is scheduled to take. Each subtest may
be associated with a button that a proctor may use to void or
cancel a subtest, or alter the scheduled subtest in some other
manner. There may also be a “comments” text field for a
proctor to enter general comments pertaining to whatever the
proctor wishes. The student-specific window may include
additional buttons that the proctor may select for activities
such as starting a test, adding time to the total amount of time
that a test taker is permitted to complete a test, voiding a test
session, logging off, or some other activity.

Inembodiments, once the proctor clicks on the play, or start
button, the test may be presented to the test taker for him to
begin atest session. As a test taker progresses through the test,
the proctor may monitor the test taker’s progress using the
student control 1622. For example, the student-specific win-
dow may display the number of questions that a student has
answered out of the total number of test questions. As the
proctor monitors each test taker’s progress, he may pause an
exam, add time to an exam, or assist a test taker in some other
manner. While a test is paused by the proctor, the student will
beunableto interact with the test. For each action taken by the
proctor (e.g. adding 5 minutes to a test taker’s permitted
time), an audit trail is created in which the proctor’s action(s)
are recorded for later review. This audit trail may provide a
text box for a proctor to provide additional information about
why a particular action was taken (e.g., “student given extra
time due to having to take medication during exam”). In
another example, a proctor may add a comment to a student
action, such as “raising hang,” so that it may be better under-
stood during a future review of the testing period.

In embodiments, students may be sorted by the proctor
based at least in part on the type of exam that each student is
taking. For example, the testing period may be devoted to a
reading comprehension test. However, within the class of test
takers, there may be 4 levels of reading aptitude, each asso-
ciated with a different type of reading comprehension exam.
The proctor may arrange the student control 1622 for each
group oftest takers so that all students taking the same type of
exam are physically located together within the proctoring
interface.

Further in FIG. 18, student “Frederick Douglas” has raised
his hand, indicating Frederick is requesting assistance from
the proctor. Frederick’s student control 1622 is displayed in
red to indicate to the proctor that the student may have
stopped testing or cannot proceed properly without assis-
tance. Alternatively, Frederick may be proceeding with the
test but cannot complete the test without proctor assistance.
However, Frederick may be able to proceed and complete the
test without proctor assistance, but may have an important
question for the proctor. The proctor may provide assistance
to the student in a variety of ways. The proctor may support
Frederick by selecting Frederick’s control 1622. Selecting
Frederick’s control 1622 may provide an indication to Fred-
erick that the proctor is available to provide assistance. Assis-
tance may include opening a communication window, such as
a chat window, or allowing Frederick to speak with the proc-
tor through a VoIP type connection. The communication win-
dow and/or the VoIP connection may be integral to the online
test platform 100 or may be provided by a third party such as
Yahoo! Messenger. In an embodiment, the communication
window may be blocked if the student may be using a secure
browser. The online test platform 100 may facilitate a proctor
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viewing a student’s computer screen to facilitate providing
support to the student. The online test platform 100 may
further facilitate a proctor taking control of a student’s com-
puter to resolve a problem remotely.

Referring again to FIG. 18, student “Harriett Beecher
Stowe” may be waiting for some information, event, or autho-
rization from the proctor or the online test platform 100.
Harriett’s student control 1622 is displayed with a yellow
background, perhaps to indicate Harriett needs assistance but
is not being prevented from proceeding with the test. The
color of the background of the student control 1622 may be
associated with the severity of the status so that the proctor
can quickly see which student or students require assistance
most severely.

As a student completes all aspects of the test session, or
otherwise asserts that the student is finished with the test
session, the student control 1622 will automatically move
from the Testing status panel 1618 to the Finish status panel
1620. Visually, this may be similar to activating a student
described in FIG. 17.

Referring to FIG. 19, a depiction of the proctor screen
1602, the Finish panel 1620 is displayed open. Closing the
Testing panel 1618 may automatically open the Finish panel
1620. Alternatively, the proctor may open the Finish panel
1620 which may automatically close the Testing panel 1618.
The Finish test status panel 1620 may include student con-
trols 1622. The student controls 1622 associated with, and
displayed in the Finish status panel 1620 may represent stu-
dents who have completed all testing associated with the
current test session. The student controls 1622 shown in FIG.
19 may indicate that the students “Black Elk” and “William
Faulkner” have completed the Spring Basics test session. The
color or other attribute of the student controls 1622 in the
Finish status panel 1620 may be based on an aspect of the test
session. While the controls for Elk and Faulkner are shown in
green and may indicate a normal or expected completion of
the test session, the controls 1622 may indicate an abnormal
completion of the test session. In an example, a student who
has completed the test session, but who answered a relatively
small number of questions, and thereby leaving many
answers blank, may be indicated by a different color, such as
red or yellow. Alternatively, a student who asked for support
from the proctor more than a maximum threshold of support
requests may be displayed in a different color, such as blue.

Each student control 1622 in the Finish test status panel
1620 may include a proctor acceptance selection 1902.
Although a student may have completed a test session, the
proctor may be required to accept the student completion to
validate the student responses. In this way, the proctor may
review information about the student, the current test session,
any automated assessment by the online test platform 100
about the student’s activity during the test session, and the
like, before accepting the student answers and finalizing them
for scoring.

The elements depicted in flow charts and block diagrams
throughout the figures imply logical boundaries between the
elements. However, according to software or hardware engi-
neering practices, the depicted elements and the functions
thereof may be implemented as parts of a monolithic software
structure, as standalone software modules, or as modules that
employ external routines, code, services, and so forth, or any
combination of these, and all such implementations are
within the scope of the present disclosure. Thus, while the
foregoing drawings and description set forth functional
aspects of the disclosed systems, no particular arrangement of
software for implementing these functional aspects should be
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inferred from these descriptions unless explicitly stated or
otherwise clear from the context.

Similarly, it will be appreciated that the various steps iden-
tified and described above may be varied, and that the order of
steps may be adapted to particular applications of the tech-
niques disclosed herein. All such variations and modifications
are intended to fall within the scope of this disclosure. As
such, the depiction and/or description of an order for various
steps should not be understood to require a particular order of
execution for those steps, unless required by a particular
application, or explicitly stated or otherwise clear from the
context.

The methods or processes described above, and steps
thereof, may be realized in hardware, software, or any com-
bination of these suitable for a particular application. The
hardware may include a general-purpose computer and/or
dedicated computing device. The processes may be realized
in one or more microprocessors, microcontrollers, embedded
microcontrollers, programmable digital signal processors or
other programmable device, along with internal and/or exter-
nal memory. The processes may also, or instead, be embodied
in an application specific integrated circuit, a programmable
gate array, programmable array logic, or any other device or
combination of devices that may be configured to process
electronic signals. It will further be appreciated that one or
more of the processes may be realized as computer executable
code created using a structured programming language such
as C, an object oriented programming language such as C++,
or any other high-level or low-level programming language
(including assembly languages, hardware description lan-
guages, and database programming languages and technolo-
gies) that may be stored, compiled or interpreted to run on one
of'the above devices, as well as heterogeneous combinations
of processors, processor architectures, or combinations of
different hardware and software.

Thus, in one aspect, each method described above and
combinations thereof may be embodied in computer execut-
able code that, when executing on one or more computing
devices, performs the steps thereof. In another aspect, the
methods may be embodied in systems that perform the steps
thereof, and may be distributed across devices in a number of
ways, or all of the functionality may be integrated into a
dedicated, standalone device or other hardware. In another
aspect, means for performing the steps associated with the
processes described above may include any of the hardware
and/or software described above. All such permutations and
combinations are intended to fall within the scope of the
present disclosure.

While the invention has been disclosed in connection with
the preferred embodiments shown and described in detail,
various modifications and improvements thercon will
become readily apparent to those skilled in the art. Accord-
ingly, the spirit and scope of the present invention is not to be
limited by the foregoing examples, but is to be understood in
the broadest sense allowable by law.

All documents referenced herein are hereby incorporated
by reference.

What is claimed is:

1. A method of dynamic online test content generation,
comprising:

storing test assembly information in a database that is

operatively coupled to a server in an online testing plat-
form;

compiling, at the server and in response to a request for a

test from a test-taker, the test assembly information,
including updated test content for use in a single user
session of the online testing platform;
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transmitting the updated test assembly information as a file
from the server to a web browser, wherein the updated
test content is compiled based on an interaction of the
test-taker with a previous portion of the test, wherein the
interaction of the test-taker with a previous portion of the
test is selected from the group consisting of how long the
previous portion was displayed before the test taker
answered a question and how many changes were made
to an answer to the previous portion; and

transmitting an uncompiled second portion of the test

assembly information from the server to the web
browser for presenting, in accordance with user prefer-
ences, the updated test content in the web browser.

2. The method of claim 1, wherein the updated test content
is a test question.

3. The method of claim 1, further comprising:

compiling, at a computer running the web browser, the

uncompiled portion of the test assembly information, in
accordance with user preferences.

4. The method of claim 3, wherein the request for the test
includes a response by the web browser to a poll from the
server.

5. The method of claim 1, wherein the request for the test
includes a response by the web browser to a poll from the
server.

6. The method of claim 1, further comprising saving a
compiled version of the test assembly information for subse-
quent use.

7. The method of claim 1, further comprising saving each
instance of the test assembly information so that changes by
a subsequent user do not cause a compiled test assembly
information to change while a user is taking a test with the
compiled test assembly information.

8. The method of claim 1, wherein the step of compiling
comprises assembling an ordered sequence of questions into
the test.

9. The method of claim 1, wherein the step of compiling
comprises assembling selected questions into the test.

10. The method of claim 1, wherein the previous portion of
the test was a screen and the updated portion is a next screen
of the test.

11. The method of claim 1, wherein the test taker is an
individual test taker and wherein the online testing platform
server records and logs the interaction of the individual test
taker with the previous portion of the test.

12. A system for dynamic online test content generation,
comprising:

an online testing platform server operatively coupled to a

storage facility for storing test assembly information;
and

a compiler, at the online testing platform server, that, in

response to a request for a test from a test taker, compiles
the test assembly information including updated test
content, for use in a single user session of the online
testing platform, wherein the updated test content is
compiled based on an interaction of the test-taker with a
previous portion of the test, wherein the interaction of
the test-taker with a previous portion of the test is
selected from the group consisting of how long the pre-
vious portion was displayed before the test taker
answered a question and how many changes were made
to an answer to the previous portion,

wherein the compiler is adapted for transmitting an uncom-

piled portion of the test assembly information from the
online testing server platform to a web browser for pre-



US 9,111,455 B2

31

senting to the test taker, in accordance with user prefer-
ences, the uncompiled portion of the test assembly infor-
mation in the web browser.

13. The system of claim 12, wherein the updated test con-
tent is a test question.

14. The system of claim 12, wherein the request for the test
includes a response by the web browser to a poll from the
server.

15. The system of claim 12, further comprising memory at
the online testing platform server for storing each instance of
the test assembly information that is compiled.

16. The system of claim 12, wherein the test assembly
information includes software for compiling selected test
questions in a desired sequence for the test.

17. The system of claim 12, wherein the compiler is
adapted for transmitting an uncompiled portion of the test
assembly information from the online testing server platform
to a web browser for presenting to the test taker, in accordance
with user preferences, the uncompiled portion of the test
assembly information in the web browser.

18. The system of claim 12, wherein the previous portion of
the test was a screen and the updated portion is a next screen
of the test.

19. The system of claim 12, wherein the test taker is an
individual test taker and wherein the online testing platform
server records and logs the interaction of the individual test
taker with the previous portion of the test.
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20. A method of dynamic online test content generation,
comprising:

storing test assembly information in a database that is
operatively coupled to a server in an online testing plat-
form;

compiling, at the server and in response to a request for a
test from a test-taker, the test assembly information,
including undated test content for use in a single user
session of the online testing platform;

transmitting the test assembly information as a file from the
server to a web browser, wherein the updated test con-
tent is compiled based on an interaction of the test-taker
with a previous portion of the test, wherein the interac-
tion of'the test-taker with a previous portion of the test is
selected from the group consisting of how long the pre-
vious portion was displayed before the test taker
answered a question and how many changes were made
to an answer to the previous portion; and

transmitting an uncompiled second portion of the test
assembly information from the server to the web
browser for presenting, in accordance with user prefer-
ences, the updated test content in the web browser,

wherein the previous portion of the test was a screen and
the updated test content is a next screen of the test.
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